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Advanced composite materials 

Advanced : 

C. flIjiVI Jlo Å^llc. Ajuj Åa jULa c“ \ ? j[ JaSL ja J.lklujl jA 


Composite : 

Aic. (j£i j 4 m a^U j ? jj£! j! UJ^ A mr>jt LS* 

Jak 


4_iljVI (jc. 4 qVi^ a CIjaI S-iLo øHj \jla 


. Lignin s^Uj -kiijj j jjUJl %60 c> uj^ 

AjLuj^k + (ja 

.FRPUlUlVU 4 ^Iju 4 a]| jA jjl ft 

Jaj^j j ? Åallc. Ajui Å-ajlLo djli l <al jl^/1 Jajl^ (ja l -< al jWIj <LaXaJJl dal^ul^t!! (jjfixu ^ 

L_)j)Ua,a\l ^Uaåll dfLui j <-_fl\_i]Vl j JaxjJall Å^ojlLal <Jaj|^)ll 

. Glass, carbon and aramid ^ uySn ^ijjt j^\ # 

. Epoxy and esters ^ a!^\j\\ ±\ja1\ ^Ijji j^i # 


General characteristics of FRP - ^ySru U*ii o4j^i: 


1- High strength & modulus ( E ) . JIjlÅjI <JjudJ i-^lYs 

2- Low density . 


j A-Jlc- <LajtLc LgJ 
4 -illc* AÅ Ij£ IgJ g;! 


As an example 
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3- Non isotropic material . 

4- More difficult in design than 

5- Most FRP are elastic . 

6- CTE FRP < CTE Steel . 

7- Non corrosion occur. 

8- Reduce voice & vibration . 


metal . ^ 

AWi\t ^jl 

l^j^a IgJ ^vKj V 

(Jlii téllil AJUall ^Ac- 4-Jtc- l^A I 

jl ptda 


Applications (ACM) Fiber reinforced polymer : 


> -WWi 


1 - Aircraft & military applications . %30 Jld Cl u«\ ^ d)l jjUall Ac^li^a ^ 

? d)l^)jUa]| (J ^lal CljliLaiAJ dj^L^j ^JaSJ j IfllLa jtLa j AiaJ télli j S^Uall 

d)U> ^<Al télli J ^ jHjlill dll^jUa A^IadujJ La£ 

2- Space applications . &>* ja lM ^ ^ 

3- Automotive applications . 


AjoU 


S 4] ci^ djtjlLalll djLol^j^a^l ^9 A^laJLuaJ 

djLoAj^all ^al jL^alat ^-Ic* 4_Jlx- 


4- Sporting goods applications . L-JjLja^ JlLa 4jjJalj^)ll djIj^VI AcA u-o ^9 ^nVuxU 

diUlj^ll j 


5- Marine applications . j djIj^Ull Ax.Lda ^9 

6- Civil engineering applications . AjjAaII AjujAa^JI ^9 

*Pipes. . eL*^ j <— a j^j-® -1 

*Structural elements . . j ~*\ a * i \ -2 

*Reinforcing bars of R.C Structures . . >ii caj ^ a \ -3 

*Rehabilitation & streng. Of R.C struc.^i jaAll AdLuj^pJI djLudlkll ^ ac.^a j ^ a -ajj -4 
*Rehabilitation & streng. Of masonry walls . l_j jJall JojI J -5 
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Material selection process : 

JJC- jLikV! ^3 ? ^3 Åa^&l CllljliiJl jLikl 

(Jl^iLaiVl jl jl ^LajUll <■ . LIxmJ ^3 j ? LuHaII 4jj|J Ls* 

cAJiiJi 4JU Glass fiber ^ V ? jU^Vi a_nxJ ^ J! J^ ^ j 

. Fatigue 


• Jl* ÅjjI^VI c**ll .Alaaiu 43^)x-a i . lUVn AjjuAjJxll S^Lall ^)Lui.! 4_iLaC.* 

1 - Type of loading ( Axial - Bending - Shear - Torsion ) . j ^ t ^ 
2- Mode of loading ( Static - Impact - Fatigue ) . 

3~ Service life . (jTmxJ LuH-a $.iåj J\ ^ac-^uJ Å^aåajauJi ? LuHaIi ^ac. 

4åjuo 20 SIIa (j%*J IjuIIaII (jc- (. ållåa 44 juo 50 

4- Service environmental .v&* j <j ji j s. j 4 ^ ji* 'åj^ja\ u* jJ^ii 

5- Manufacturing process. M ^ ^ Ja 

GoSt ■ jblkl ^3 IgJc. I|.Uj j ^ac-Jull ji <vUal] 4c. ^jJa 4 iKjll 


